


















































































































































TABLE 3: Wood Biomass Composition 

COMPONENT PERCENT 

Growing Stock (Merchantable) 53 

Growing Stock - Tops and Limbs 20 

Cull Trees 10 

Cull Trees - Tops and Limbs 4 

Reproduction Trees - 1-5" DBH .1l 

TOTAL 100 

TABLE 4: Biomass Available for Energy 

SOURCE Year 
1988 1990 1995 

(cords) 

Commercial Forest 

Harvest Residue 1,130,000 1,280,000 1,740,000 

Mortality 37,000 41,000 56,000 

Low Productivity Stands 116,000 116,000 116,000 

Surplus Species 210,000 210,000 0 

Subtotal - CFL 1,493,000 1,647,000 1,920,000 

Unproductive 123,000 123,000 123,000 

Nonforest with Trees 83,000 83,000 83,000 

TOTAL 1,699,000 1,853,000 2,118,000 
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TABLE 5: Actual and Estimated Harvest Residues: 1988-1995 

(thousand cord equivalents) 

COMPONENT Year 
1988 1990 1995 

Total Residue 2840 3190 4340 

Recoverable Residue: 
Chipping 1130 1280 1780 
Manual/Round wood 710 800 1080 

TABLE 6: Actual and Estimated Mortality Generated from Harvested Stands: 1988-1995 

(thousand cord equivalents) 

C01-fi>ONENT Year 
1988 1990 1995 

Total Residue 132 147 201 

Recoverable Residue: 
Chipping 111 123 168 
Manual/Roundwood 105 117 159 

TABLE 7: Low Productivity Hardwood Stands 

TREE TYPE ACRES 
(thousands) 

Aspen I Balm-of-Gilead 112.2 

Birch 50.0 

Lowland Hardwood 139.5 

Northern Hardwood 63.4 

Oak 17 l.8 

TOTAL 536.9 
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TABLE 8: Actual and Estimated Volume from Low Productivity Stands: ·1988-1995 

(thousand cord equivalents) 

COMPONENT YEAR 
1988 1990 1995 

Total Volume 162 162 162 

Recoverable Volume: 
Chipping 116 116 116 
Manual/Round wood 105 105 105 

TABLE 9: Actual and Estimated Volume of Surplus Paper Birch and Balm-of-Gilead Biomass Available for Energy: 
1988-1995 

(thousand cord equivalents) 

COMPONENT YEAR 
1988 1990 1995 

Growing Stock 155 155 0 

Total Biomass* 292 292 0 

Recoverable Residue: 
Chipping 210 210 0 
Manual/Roundwood 189 189 0 

*Total Biomass based on the ratio of growing stock to residue 
shown in Figure 3. 

TABLE 10: Actual and Estimated Volume of Unproductive Forest Land Residues: 1988-1995 

(thousand cord equivalents) 

COMPONENT YEAR 
1988 1990 1995 

Total Residue 170 170 170 

Recoverable Residue: 
Chipping 123 123 123 
Manual/Round wood 112 112 112 

A - 4 



TABLE 11: Actual and &ti.mated Volume of Nonforest Land Residues: 1988-1995 

(thousand cord equivalents) 

COMPONENT YEAR 
1988 1990 1995 

Total Residue 115 115 115 

Recoverable Residue: 
Chipping 83 83 83 
Manual/Round wood 74 74 74 

TABLE 12: Energy Potential from Commercial and Unproductive Forest and Nonforest Lands 

YEAR/ THOUSAND CORD THOUSAND FUEL VALUE 
.METHOD OF RECOVERY EQUIVALENTS GREEN TONS1 tvflLLION BTUs2 

1988 
Total Residue 3623 8405 71,442 
Recoverable Residue: 

Chipping 1399 3246 27,591 
Manual/Roundwood 1225 2842 24,157 

1990 
Total Residue 3531 8192 69,632 
Recoverable Residue: 

Chipping 1853 4299 36,542 
Manual/Round wood 1319 3060 26,010 

1995 
Total Residue 4854 11,261 95,718 
Recoverable Residue: 

Chipping 2118 4914 41,769 
Manual/Round wood 1424 3304 28,084 

1 Calculated based on 2.32 green tons per cord. 
2 Calculated based on 8.5 million BTUs per green ton. 
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APPENDIX B 

RESIDUE TABLES 





TABLE 1: Residue Volume Distribution by County 

(in green tons) 
(does not include pulp-using industries) 

SLABS/EDGINGS SAWDUST /EDGINGS 
COUNTY BARK· & CHIPS (FINE RESIDUE) TOTAL TONS 

Aitkin 151.1 14,834.1 6,008.0 20,993 
Anoka 2120.4 107.2 2,901.6 5,129 
Becker 1368.0 8,225.5 3,650.4 13,244 
Beltrami 5873.8 19,912.6 12,093.9 37,880 
Benton 0.0 888.2 4,922.7 5,811 
Blue Earth 11.4 26.8 7.8 46 
Carlton 5281.5 81,706.8 34,964.7 141,953 
Carver 90.3 213.1 124.0 427 
Cass 3724.9 39,352.8 13,233.5 56,311 
Chisago 124.8 71.3 38.2 234 
Clay 0.0 191.0 35.1 226 
Clearwater 4075.5 9,142.9 6,591.0 19,809 
Cook 9342.3 909.9 12,910.6 23,163 
Crow Wing 0.0 10,019.9 4,193.3 14,213 
Dakota 19.9 33.5 15.6 69 
Douglas 0.0 594.0 214.5 809 
Faribault 74.1 174.2 54.6 303 
Fillmore 8050.1 22,947.7 11,029.6 42,027 
Freeborn 757.4 1,775.5 1,033.5 3,566 
Goodhue 1115.5 3,137.1 1,518.7 5,771 
Hennepin 8.5 402.1 167.7 578 
Houston 8097.4 23,113.4 11,080.7 42,291 
Hubbard 34.2 9,990.3 4,005.3 14,030 
Isanti 142.5 828.9 338.5 1,310 
Itasca 556.6 90,984.6 39,118.1 170,659 
Kanabec 0.0 639.8 261.3 901 
Kandiyohi 57.6 113.9 66.3 238 
Kittson 0.0 955.0 390.0 1,345 
Koochiching 4113.2 32,035.4 13,612.6 59,761 
Lake 3452.5 11,992.6 4,906.2 20,351 
Lake of the W ooQ.s 1168.5 7,829.2 3,159.0 12,157 
Le Sueur 114.0 382.0 156.0 652 
Lincoln 142.5 335.0 195.0 673 
Lyon 0.6 l.3 0.8 3 
McLeod 28.5 67.0 39.0 135 
Mahnomen 5.7 2,416.7 987.5 3,410 
Marshall 0.0 128.0 11.7 140 
Martin 114.0 268.0 156.0 538 
Meeker 285.0 670.0 390.0 1,345 
Mille Lacs 1995.0 10,136.7 4,438.2 16,570 
Morrison 45.6 294.1 107.6 447 
Mower 57.0 134.0 78.0 269 
Murray 57.0 100.5 39.0 197 
Nicollet 3162.1 7,410.2 4,270.5 14,843 
Nobles 0.0 143.3 58.5 202 
Norman 0.0 1,967.3 803.4 2,771 

TABLE 1 (continued): Residue Volume Distribution by County 
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(in green tons) 
(does not include pulp using industries) 

SLABS/EDGINGS SAWDUST /EDGINGS 

COUNTY BARK & CHIPS (FINE RESIDUE) TOTAL TONS 

Olmsted 91.2 302.2 132.6 526 

Ottertail 344.3 1,969.8 828.4 3,142 

Pine 0.0 19,797.2 8,045.7 27,843 

Polk 11.4 105.1 32.0 148 

Pope 0.0 238.8 93.6 332 
Renville 6.3 14.7 8.6 30 
Rice 0.0 382.0 156.0 538 
Roseau 7.4 3,249.5 1,375.1 4,632 
St. Louis 5520.5 25,974.4 10,970.0 42,465 
Scott 176.7 415.4 234.0 826 
Sherburne 3.8 301.8 123.2 429 
Sibley 490.2 1,098.8 670.8 2,260 
Stearns 0.0 3,248.9 1,312.2 4,561 
Steele 0.0 286.5 117.0 404 
Stevens 0.0 19.1 4.7 24 
Todd 598.5 2,730.3 1,700.6 5,029 
Wabasha 702.2 2,370.7 1,005.8 4,079 
Wadena 769.5 16,478.8 6,924.5 24,173 
Washington 84.4 255.3 106.1 446 
Winona 179.0 497.2 276.1 952 
Wright 0.0 215.8 88.1 304 

TABLE 2: Volume by Fuel Use Class by Residue Category 

(in green tons) 

SLABS/EDGINGS SAWDUST/EDGINGS 
FUEL USE CLASS BARK & CHIPS 1 (FINE RESIDUE) TOTAL TONS PERCENT 

Industrial Fuel 652,420 105,161 101,485 859,066 56.8% 
Domestic Fuel 3,629 108,049 1,810 113,489 7.5% 
Processed Fuel 7,151 4,587 9,750 21,488 1.4% 
Fiber Manufacture 34,936 185,807 0 220,743 14.6% 
Other Uses 19,901 31,513 42,847 94,261 6.2% 
Not Used 34,607 85,442 82,814 202,864 13.4% 

TOTAL VOLUME 752,644 520,560 238,706 1,511,910 100.0% 

49.8% 34.4% 15.8% 100.0% 

Inclt,Jdes bark, unless bark is separated from roundwood by debarking process. 
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Conversion Factors Used for Tables 2 and 3: 

(L) (Large Pulp Mills: barlc = figures from J. Blyth, coarse = 0.00, fines = 0.00) 
(S) (V) (Sawmills & Veneer Mills: bark= .57, coarse = 1.34/1.91, fines = .78) 
(P) (Post & Pole Processors: barlc = .57, coarse = 1.34/1.91, fines = 0.00) 
(C) (Chippers: bark= .57, coarse = 0.00, fines = 0.01) 
(W) (Whole Tree Chippers - est 10,000 cords: bark = 0.00, coarse = 2.3 ton/cd, fines = .01) 

(0) (Shavings & Other Mills: bark = .57, coarse = 0.00, fines = 0.57) 

TABLE 3: Volume by Fuel Use Class by Residue Category 

SLABS/EDGINGS SAWDUST/EDGINGS % OF % OF 

FUEL USE CLASS BARK & CHIPS (FINE RESIDUE) TOTAL TONS CLASS TOTAL 

Industrial Fuel (L) 566,946.0 0.0 0.0 566,946 66.0 37.5 
Industrial Fuel (S) 58,574.2 71,441.4 90,579.8 220,595 25.7 14.6 
Industrial Fuel (V) 6,270.0 10,720.0 5,460.0 22,450 2.6 1.5 
Industrial Fuel (P) 320.6 0.0 0.0 321 .0 .0 
Industrial Fuel (C) 19,380.0 0.0 215.0 19,595 2.3 1.3 
Industrial Fuel (W) 0.0 23,000.0 100.0 23,100 2.7 1.5 
Industrial Fuel (0) 929.l 0.0 5 130.0 6059 .7 .4 

652,420.0 105,161.0 101,485.0 859,066 (56.8) 

Domestic Fuel (S) 3,543.7 107,466.2 1,810.4 112,820 99.4 7.5 
Domestic Fuel (V) 0.0 191.0 0.0 191 .2 .0 
Domestic Fuel (P) 85.5 392.0 0.0 478 .4 .0 

3,629.0 108,049.0 1,810.0 113,489 (7.5) 

Processed Fuel (S) 7,150.6 4,587.0 9,750.0 21,488 100 (1.4) 

Fiber Manufacture (L) 34,936.0 0.0 0.0 34,936 15.8 2.3 
Fiber Manufacture (S) 0.0 1851806.9 0.0 1851807 84.2 12.3 

34,936.0 185,807.0 0 220,743 (14.6) 

Other Uses (L) 5,883.0 0.0 0.0 5,883 6.2 .4 
Other Uses (S) 13,732.8 25,782.8 39,938.9 79,455 84.3 5.2 
Other Uses (V) 0.0 5,730.0 2,418.0 8,148 8.6 .5 
Other Uses (P) 0.0 0.0 0.0 0 0.0 0.0 
Other Uses (0) 285.0 0.0 490.2 775 .8 .0 

19,901.0 31,513.0 42,847.0 94,261 (6.2) 

Not Used (S) 27,725.6 85,442.3 82,213.0 195,381 96.3 12.9 
Not Used (V) 22.8 0.0 31.2 54 .0 .0 
Not Used (P) 4,025.6 0.0 0.0 4,026 2.0 .3 
Not Used (C) 2,223.0 0.0 0.0 2,223 1.1 .1 
Not Used (0) 609.9 0.0 570.0 1 180 .. 6 .0 

34,607.0 85,442.0 82,814.0 202,864 (13.4) 

TOTAL: (L) 607,765.0 0.0 0.0 607,765 40.2 
TOTAL: (S) 110,727.0 480,526.7 224,292.0 815,546 53.9 
TOTAL: (V) 6,292.8 16,641.0 7,909.2 30,843 2.0 
TOTAL: (P) 4,431.8 392.0 0.0 4,824 .3 
TOTAL: (C) 21,603.0 0.0 215.0 21,818 1.4 
TOTAL: (W) 0.0 23,000.0 100.0 23,100 1.5 
TOTAL: (0) 1,824.0 0.0 6,190.2 8,014 .5 

GRAND TOTAL: 752,644.0 520,560 238,706 1,511,910 100.0 100% 
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TABLE 1: Types of Wood Wastes 

TYPE OUTSTATE TWIN CITY TOTAL 
MINNESOTA :METRO AREA 

TONS PERCENT TONS PERCENT TONS PERCENT 

Paper 618,000 59 782,800 62 1,400,800 58 

Wood1 240,000 22 217,800 17 457,800 19 

Yard 177,000 16 224,200 18 401,200 17 

Tree Removals 53,460 5 31,500 3 84,960 4 

Railroad Ties 40,000 2 

TOTAL 1,088,460 100 1,256,300 100 2,384,760 100 

1 Wood= Residential, industrial, commercial, demolition wood, and/or secondary crating. 

TABLE 2: Residential/Commercial/Industrial Wood Waste 

TYPE OUTSTATE TWIN CITY TOTAL 
MINNESOTA :METRO AREA 

TONS TONS TONS 

Demolition Wood 150,800 191,200 342,000 

Pallets, Dunnage 32,500 41,200 73,700 

Secondary Wood 
Products Waste 16,800 21,200 38,000 

TOTAL 200,100 253,600 453,700 
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TABLE 3: Disposal of Demolition Wood Waste 

TYPE TONS 

Sanitary Landfill 99,100 

Demolition Landfill 136,800 

Other Methods 106,100 

TOTAL 342,000 

TABLE 4: Paper Waste Found in Landfills 

TYPE OUTSTATE TWIN CITY TOTAL 
MINNESOTA :METRO AREA 

TONS PERCENT TONS PERCENT TONS PERCENT 

Corrugated 231,100 37 292,800 37 523,900 37 

Newspaper ·86,500 14 109,600 14 196,100 14 

High Grade Paper 70,500 12 89,200 12 159,700 12 

Other Paper 229,900 37 291,200 37 521,100 37 

TOTAL 618,000 100 782,800 100 1,400,800 100 
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APPENDIX D 

WOOD PROCESSORS QUESTIONNAIRE 





Form Approved 
OMB No. 0596-0010 

LOGS AND OTHER WOOD PROCESSED IN 1988 
Minnesota 

This form is for reporting the quantities and kinds of logs and other wood processed by this 
plant in 1988, and the disposition of wood residues resulting from this operation. 

All replies will be held confidential and used only for statistical reports. 

c::r Check here if you wish to receive a copy of the report resulting from this study. 

Plant or Company Name: 

Mailing Address: 

Plant Location: --------------------------------------------------------------County 

Person to contact about this report ~---~--------------~~----~---~~~-~~ 
Name Title Phone No. 

Types of wood processed in 1988. Check only one kind of wood product. If rrore than one kind 
was received, fill out a separate form for each. 

14 -15 
01 Saw logs & bolts - includes veneer logs sawn 
~ ........ - ... 02 Veneer logs & bolts cut into veneer 

Fuelwood - industrial use 
Posts ...._.,_..._ .... 

~0_...,3_ ... Cooperage logs & bolts 
06 Piling 
~.-.-.... 

07 Poles 
i----+---+ 

Charcoal wood 
Other (specify) 

- c::r Check here if no wood was processed in 1988 and return the form. 

Total volume of above-checked product that was processed in 1988. 

Conifer (pine, spruce, etc.) ---2-7-_-3_6 __ _ Hardwood (includes aspen) ____ .....,.... __ _ 
37-46 

Do not write in this block 
Cols. 1-5 = 61100 

Mil State Count 
xxx xx xxx 

Do not write in this block 

Factor 
xxx 

Mill size class 

A self-addressed stamped envelope is provided for your convenience. 

This survey is authorized by PL 93-378 as amended by PL 94-588. Your cooperation is 
appreciated and needed to make the results of this survey comprehensive, accurate, and timely, 
although you are not required to respond. 
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t:l 

[\.) 

LUGS and OTHER WOOD PROCESSEU IN 1988. Do not include logs or bolts sold or transferred to other companies. Enter 
quantity processed opposite species in appropriate county or state column showing where the logs and bolts were 
harvested. State~ on page 4 shows county boundaries. If unit of measure is board feet, indicate log rule or luni>er 
tally. D Doyle U International D Scribner 0 Lbr. Tally. If cords, specify size If weight, 
specify pounds per thousand board feet or pounds per cord 

~~~--~~------~~ 

Cols.l-5=612xx or 613xx 
Unit of FROM MINNESOTA OTHER STATES 
Measure: ANO CANADA 

-Board ft. ENTER NAME OF COUNTY IMMEDIATELY BELOW ENTER STATE 
Cords - NAMES ANO SPECIES -Cubic ft. CANADA BELOW -Linea 1 ft. -Pieces 
Weight - xxxxx xxxxx xxxxx xxxxx xxxxx xxxxx xxxxx xxxxx xxxxx xxxxx -Other -

Cedar 01 
Fir, Balsam 02 
Hemlock 03 
Pine. Jack 04 
Pine. Red 05 
Pine, White 06 
Spruce 07 
Tamarack 08 
Ash 09 
Aspen (popple) 10 
Balm of Gil. 11 
Basswood 12 
Beech 13 
Birch. White 14 
Birch, Yellow 15 
Cottonwood 16 
Elm 17 
Hickor_y 18 
Maple. Hard 19 
Maple. Soft 20 
Oak. Red Zl 
Oak, White 22 
Walnut 23 
Other (specify} 

24 

TOTAL 
I 



DISPOSAL OF MILL RESIDUES IN 1988 BY TYPE AND USE 1 FOR PRODUCT CHECKED ON PAGE 1. 
Instructions: Please enter your best estimate of the percentage of each type of mill 

residue that wa~. used for the various purposes indicated. 
Cols 1-5 = 615xx 

COARSE RESIDUES FI NE RESIDUES 
BARK (Suitable for chip- (Sawdust, veneer 

ping such as slabs, clippings, etc. 
edgings, etc.) not sui tab 1 e 

Disposal for chippi nq) 
of residue 1 2 3 4 5 6 

xx xx xx xx xx xx 
Conifers Hardwood Conifers Hardwood Conifers Hardwood 

t::J 1. USED FOR: 
a. Manufacture of fiber products 

w such as pulp, hardboard, or 
roofing felt 1 % % % % % % 

b. Charcoal or chemical wood 2 % % % % % % 

c. Industrial fuel at this or 
other mi 11 s 3 % % % % % % 

d. Domestic household fuel--
sold or qiven away 4 i % % % % % 

e. Miscellaneous uses such as 
livestock bedding, mulch, 
small dimension, and 
soecialtv items 5 " % % i i % 

2. NUI USl:U (including land fill 
and residues burned as waste} 6 i % I % i i 

3. TOTAL 100% 100% 1001 100% 100% 100% 



MINNESOTA 

97 95 9Z 91 

~ 
NOAllllA/11 

... 
MANNO. I _. 

~ 
ci 

c, ...... lllCK61f 

STllAllN.S 

O 1a JO ~ «> 1S 

45 

JACJfSON MAltTIN MOWIElt 

97 96 93 32 91 90 
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APPENDIX E 

CONVERSION FACTORS 





PRIMARY PROCESSOR RESIDUE CONVERSION FACTORS 

Tons of Residue: 

Bark = 
Coarse = 
Fine = 

.57 green tons/1,000 boardfeet International Rule 
1.34 green tons/1,000 boardfeet International Rule 
. 78 green tons/1,000 boardfeet International Rule 

Cubic Feet of Residue: 

Bark = 31 ft3 /1,000 boardfeet International Rule 
Coarse = 48 ft3 /1,000 boardfeet International Rule 
Fine = 28 ft3 /1,000 boardfeet International Rule 

Cubic Feet to Green Tons: 

green tons/ft3 ft3/gr ton 

Bark = .57 gr tonsM = .018 54.4 
31 ft3M 

Coarse = 1.34 gr tonsM = .028 38.8 
48 ft3/M 

Fine = .78 gr tonsM = .028 35.9 
28 ft3/M 

An average for total residue: 38.5 ff /ton 
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APPENDIX F 

FUELWOOD QUESTIONNAIRE 





OPFICE USE OHL¥ RESIDENTIAL FUELWOOD DEMAND ASSESSMENT 

PHOJfB '----- Q. Mu.i,er ____ _ 
IMT!RVIftD, ___ _ 

D,\TB _____ _ 

burn season state survey popt survey nUlber 
ID I tmit County I within a County (year) uni 

s 1 9 2 I 7 I J 

1 2 3 4 5 6 7 8 9 10 

1. Do you have facilities to burn wood? (l=YES, 2=.:>) 

2. Did you burn fuelwood last year? (l=YES, 2=IO) ... 

3. Do you plan to burn fuelwood this winter? (l=Y~, 2=1«>) .. 

4. Have you recently installed or do you plan on installing wood burning facilities? (l=Y~, 2=S>) . 

5. over the last 12 10nths did your household cut or collect fuelwood or POSTS in Minnesota on land 
where it was grown? • . . . . . . . . . . . . . . . . . • . • . • . . .••.••..•.••. 

(l=OJT/CX>LLICT F'D!LIDI), 2=1>, 3=00l'T m>tf) 

IP :wrolDM !ISWDS -.>" 'l'O Q(Jm'I<JIS 1 TlllU 5, EID IITDVIEW 

I I 
11 12 

013 
014 
015 
016 
0(69) 

6. What type of facility do you have to burn wood? ..•..•...•... ..... 011 

l=STOVE 2=UGOLAI FWPLACE 3=11DIFIED FlllPLACE (eq., insert) 
5=1 i 2 6=1 ' 3 7=1 i 4 8=2 01 3, ' 4 

4=FUllACI 

7. Bow 1any years aqo did you first burn wood? 

l=LAST YW 2=2 YWS !00 3=3 YEA.IS 100 4=4-5 YEA.IS !00 5=11>1! ml 5 YWS !00 

8. Do you burn wood as: (Code on response only) ••••.•.••.•..••. 

l=llAJOI SOURCE OF HEJJ' (Pri1ary heat source with another fuel for backup) 
2=SUPPLE!EIT!IY SOORCE OF HEAT (used as backup syste1) 
3=FOR PLEASUU OlfLY 

If you burn wood for ~ beating and pleasure, what % of the vol\lle 
of wood is burned strictly for pleasure? (leave BLAB if burn for pHlSIJU OILY). 

9. 

10. What species did you burn and what percent of the total volUJe ~ was each? 
(Round to nearest tenth. Blant=Ot, l=lOt, 2=20t, ••• 9=90-100t) 

other other otber 
bass- lixed hrdvd hrdwd brdvd 

7~ oak bircb ash ell 1aple aspen wood hrdvd #1 12 #3 pine 

38 39 40 41 42 43 44 45 46 47 48 49 50 

F - 1 

Dis 

019 

______ ____.I 20-21 

other other 
ailed sf tvd sf tvd 
sftvd #1 #2 

51 52 53 



.. 
11. For your ~IDEllCE, f'hat volUJe of roandvood did you burn? I 

(Give volume to nearest l/loth standard cord) .....•.••..••. · . · · . • . · •. .____...___\_j 57-59 

volu.e of roundvood: _____ _ 

12. For your WIDDCI, what volUle of industrial residue (eq. pallets, crates, lUJber) 
did you burn? 
(Give voluae to nearest l/loth standard cord) . • . . . • . . • . . . . . . . . • . ._____.___CJ 60-62 

voltme of industrial residue: _____ _ 

13. Do you have a second ho1e or other buildinq where you burn ~ood? 

If 11> leave blank and SKIP QUPSTIOIS 14 AID 15 

If Y~, what county is the second ho1e or other buildinq located in? 
County nue: . 54-56 

14. For your SE<DID BDlll (other buildinq), ~hat volune of roundwood did you burn? 
(Give volUle to nearest l/loth standard cord) . . . . . . . ......... . .___.........__!~ 6}-65 

volUJe of roundvood: ______ _ 

15. For your SECOID BQllE (other buildinq) I 1ihat volUJe of industrial residue ( eg. pallets, 
crates, lUlber) d1d you burn? 
(Give volume to nearest l/loth standard cord) . . . . . . . . . . • . • . . . ••••• ·'---!~ 66-68 

volue of .industrial residue: -------

16. If you purchase fuelwood, what length is the wood? . 024 

1=16w 3=4&• 5=3 feet (or 100•) 
2=24• 4=6 feet 6=tree leliqth 

7=randol/li1ed roundwood 9=did D purcbase 
8=randol/1iled slabs, edgings 

****************************************************************************** 
* * * IP AISWD TO Qn!!IOI 5 IS "JOfl, TllAB mPOIDllT AID EID THE IlfEIVIEW * 
* * ********************************************************i********************* 

17. What percent of your fuel wood does your household cut? (Blank = ot, 99 = lOOt) • . . • . • • • • ./ ..... ___ ____. 

18. If your household cut or collected fuelwood in ltiMesota during the last 12 ionths on land where 

22-23 

where it w~_~own, about how 1Uch was cut or collected? ...---~--.------. 
Code tbe ~in tenths ..............•..•......•....•.• l..._____._~!___j(70-72) 

Code llASIJIPDT oms: . . . . . . . . 

01 = 3/4 ton pickup 08 = s1all van 
02 = 1/2 ton pickup 09 = full size station wgn 
03 = small pic~p truck 10 = s1all station ~gn 

(Toyota, H1ssan etc.) 
04 = full size car trunk 11 = saa.11 hatchback 
05 = s'll size car trunk 12 = green wood lbs. 
06 = suburban carryall 13 = dry wood, ibs. 
07 = full size van 14 = green wood, tons 

15 = drv wood, tons 22 = bundles 
16 = cubic feet 23 = 5" trees 
17 = face cord, 4'x 8'x 12" 24 = 10" trees 

18 = face cord, 4'x S'x 16" 25 = 15" trees 
19 = face cord, 4'x 8'x 18" 26 = 20" trees 
20 = face cord, 4'x S'x 24" 27 = 25" trees 
21 = S?D. COID, 4'x 8'x 4' 28 = 30" trees 

29 = 40" trees 
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...__ _______ : ( 73-7 4) 

30 = 50 pieces 
31 = 100 pieces 
32 = 150 pieces 

33 = 200 pieces 
34 = 300 pieces 
66 = other 
99 = don't kn'-ow--



19. If your household cut fuelwood, what percent of the volUJ1e 'as cut fron~ (Blank=Ot, l=lOt, 2=20t, ..•. 9=90-lOOt) 

Woodland areas outside city or village limits (if Ol GO TO OUESTIOK 21) D (75) 

What percent of the fuelwood cut in woodland areas was fro1: . . . 

a! live standinq trees (IF > Ot, GO TO QUESTION 20) 
b dead trees, standing or dolill ( TQ QUESTION 21) 
c tops and trees re1a1ning after~oqging (GO TO QUESTION 21) 

a 

25-27 

b c 

20. After live, standinq trees were harvested, was the fuelwood cut fro1 the trees: .............. ~(76) 
l = trunk 2 = tree lilbs 3 = trunk and tree lilbs 

21. If your household cut fuelwood, what percent was cut from: 
(Bla.nk=Ot, l=lOt, 2=20t, 3=30t, ••• 9=90-100t) 

dl) fence rows, windbreak.sf. or yards of hones outside city and village li1its 
d2) scattered trees on pas ure or cropland 
e) trees inside city or village limits 

22. If your household cut fuelwood what percent was harvested from: ...... . 
(Round to nearest tenth. Blank=Ot, l=lOt, 2=20t, 3=30t, ... 9=90-lOOt) 

'---~--..L..-..-' ( 77-79) 
dl d2 e 

28 29 

!
A) private land (B) state land (C) county land 

Al~~O) B-31 C-32 Dl(81~3D2(82) 
Di) lational Forest land (D2) other federal land aqeiq_,,_.....,, ____ _ 
A2) land owned by a forest industrial co1pany that produces lUlber, pulp, 

and paper, or veneer (E) other, don't know 
!2(83) E-34 

30 

23. If your household cut fuelwood, what counties was it cut fron AID what percent was cut fro1 each county? 
(LIST UP TO 3 COOITIFS) ( lOOt = 99) COOlfY PEIC!ll'f 

County nue: t cut fro1 county: j .__I _ __._ _ ____, 

35 36 37 (84) (85) 

I-I -I I EB;::~:~: 
24. What species did you cut and what percent of the total wood your household CUT was each? 

(Round to nearest tenth. Blank=Ot, l=lOt, 2=20t, ••• 9=90-100t) 

other other other 
oak birch ell aspen 1aple 

t I I 

(96-103) 

(104-5) (106-7) (108-9) 

25. Did you or anyone in your household cut wood for POSTS in Minnesota during the last 12 aonths? •..... 0(110) 
( 1 = YES, 2 = HO) 

************************************************************************* * If answer to question 25 is HQ, thank respondent and end interview. * 
* * * If answer to question 25 is ~' conUnue ttith interview. * 
*****************t**********************~ ...... **************************** 
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APPENDIX G 

FUELWOOD TABLES 





TABLE 1: Volume of Fuelwood Burned by Use Class and Survey Unit 

(in cords) 

SURVEY USE CLASS TOTAL TOTAL TOTAL 
UNIT MAJOR · SUPPLEMENTAL PLEASURE lSTHOME 2ND BLDG. 

Aspen-Birch 92,641.3 44,926.8 8,275.2 145,843.3 13,697.1 159,540.4 

Northern Pine 148,241.2 51,773.1 1,533.1 201,.547.4 19,176.4 220,723.8 

Central Hardwoods 132,220.1 114,964.1 14,947.3 262,131.4 25,567.9 287,699.3 

Prairie 63,809.3 72,713.1 8,040.7 144,563.0 13,697.1 158,200.1 

Metro 19,364.0 130,995.4 43,195.6 193,555.0 19,175.7 212,730.7 

TOTAL 456,275.9 415,372.4 75,991.9 947,640.1 91,314.2 1,038,954.3 

TABLE 2: Households Burning Fuelwood by Use Class and Survey Unit 

SURVEY USE CLASS TOTAL Wl1HIN TOTAL ACROSS 
UNIT MAJOR SUPPLEMENTAL PLEASURE SURVEY UNIT SURVEY UNIT 

Number Percent Number Percent Number Percent Number Percent Percent 

Aspen/Birch 12,816 33 16,843 43 9,154 24 38,813 100 9 

Northern Pine 21,621 51 17,297 41 3,538 8 42,456 100 9 

Central Hardwoods 32,102 32 45,143 43 23,073 23 100,318 100 21 

Prairie 13,834 20 41,501 59 14,698 21 70,033 100 15 

Metro 4,695 2 98,599 44 122,075 54 225,369 100 47 

TOTAL 85,068 18 219,383 46 172,.538 36 476,989 100 100 
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TABLE 3: Households Burning Fuelwood by Population Unit and Use Class 

(sample statistics) 

POPULATION - - - - - - - - - - - - USE CLASS - - - - - - - - - - - -
UNIT MAJOR SUPPLEMENT AL PLEASURE 

Rural 105 130 37 

Small Town 23 33 21 

Large Town 3 12 50 

Very Large Town 0 12 19 

TOTAL 140 225 126 

TABLE 4: Volume Burned (in cords) by Population Unit and Use Class 

(sample statistics) 

POPULATION - - - - - - - - - - - - USE CLASS - - - - - - - - - - - -
UNIT MAJOR SUPPLEMENTAL PLEASURE 

Rural 646.7 351.6 21.8 

Small Town 159.5 80.8 12.1 

Large Town 48.5 68.6 30.7 

Very Large Town 0.0 7.9 4.5 

TOTAL 854.7 508.9 69.1 

TABLE 5: Average Number' of Cords of Fuelwood Burned by Use Class and Survey Unit 

TOTAL 

272 

77 

49 

31 

491 

TOTAL 

1020.1 

252.4 

147.8 

12.4 

1432.7 

SURVEY UNIT - - - - - - - - - - - - - - - - USE CLASS - - - - - - - - - - - - - - - -

Aspen-Birch 

Northern Pine 

Central Hardwoods 

Prairie 

Metro 

MAJOR SUPPLEMENT AL PLEASURE 

7.23 

6.86 

4.12 

4.61 

4.12 
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2.67 

2.99 

2.55 

1.75 

1.33 

0.90 

0.43 

0.65 

0.55 

0.35 



TABLE 6: Total Volume Burned by Species and Use Class 

(estimated statistics--in corm) 

SPB~ - - - - . - - - - - - - - USE CLASS - - - - - - - - - - - - TOTAL• 

NAMB MAJOR SUPPLEMENTAL PLEASURE ·ht HOME 

Oak 110,948.5 154,574.9 32,830.9 298,354.2 

Birch 61,963.7 50,876.8 10,669.6 123,510.0 

Ash 44,654.8 34,511.1 2,585.7 81,751.5 

Blm 76,036.0 47,Q25.0 4,552.8 127,613.8 

Maple 36,392.8 34,943.5 2,609.2 73,945.4 

Aspen 44,724.5 19,923.3 7,334.5 71,982.3 

Basswood 1,533.1 601.9 643.8 2,778.9 

Mixed Hardwoods 62,900.2 57,097.5 13,774.4 133,771.8 

Pine 14,040.7 5,106.8 52.2 19,199.7 

Spruce/Fir 0.0 2,746.9 141.0 2,887.9 

Mixed Softwoods 3,506.9 7,516.1 822.4 ll,84B 

TOTAL 456,701.1 414,923.2 76,016.0 947,640.3 •• 

• An additional 91,314 cor<b were burned to heat second homes and out buildings. It is assumed 
that the species breakdown for this volume is the same as that shown for first-home use. 

•• See Table 12 of this appendix. 

TABLE 7: Total Volume Burned by Species and Use Class: Aspen-Birch 

(in cords) 

SPECIES - - - - - - - - - - - - USE CLASS - - - - - - - - - - - - TOTAL 
NAME MAJOR SUPPLEMENTAL PLEASURE ht HOME 

Oak 6,427.8 6,504.7 1,135.4 14,067.9 

Birch 31,846.0 14,188.8 3,050.9 49,085.7 

Ash 10,401.7 2,637.1 282.0 13,320.8 

Blm 439.5 2,106.0 0.0 2,545.5' 

Maple 7,691.4 8,002.7 2,303.8 17,997.8 

Aspen 11,866.7 5,054.3 1,175.7 18,096.7 

Mixed Hardwoods 20,327.3 2,380.6 329.6 23,037.6 

Pine 3,662.6 1,281.9 0.0 4,944.5 

Spruce/Fir 0.0 2,746.9 0.0 2,746.9 

TOTAL 92,662.9 44,903.1 8,277.4 145,843.1 
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TABLE 8: Total Volume Burned by Species and Use Class: Northern Pine 

(in cords) 

SPECIES - - - - · - - - - - - - - USE CLASS - - - - - - - - - - - - TOTAL 

NAME MAJOR SUPPLEMENTAL PLEASURE lstHOME 

Oak 43,438.7 24,0.58.3 137.6 67,634.6 

Birch 20,107.6 6,820.5 302.7 27,230.7 

Ash 13,444.4 629.0 7.9 14,081.2 

Elm 13,904.3 1,965.6 0.0 15,869.9 

Maple 8,845.0 2,889.4 0.0 11,734.3 

Aspen 24,738.4 8176.7 967.1 33,882.2 

Basswood 1,533.1 0.0 0.0 1,533.l 

Mixed Hardwoods 8,746.7 6,682.9 117.9 15,547.5 

Pine 10,378.l 550.4 0.0 10928.5 

Mixed Softwoods 3,105.6 0.0 0.0 3,105.6 

TOTAL 148,241.6 51,772.6 1,533.1 201,547.3 

TABLE 9: Total Volume Burned by Species and Use Class: Central Hardwoods 

(in cords) 

SPECIES - - - - - - - - - - - - USE CLASS - - - - - - - - - - - - TOTAL 
NAME MAJOR SUPPLEMENTAL PLEASURE 1st HOME 

Oak 39,936.8 46,046.1 6,711.3 92,694.1 

Birch 4,032.8 5,968.9 1,314.2 11,315.9 

Ash 2,156.8 12,138.5 762.4 15,057.8 

Elm 37,037.6 20,234.2 2,166.9 59,438.7 

Maple 19,160.8 3,671.7 0.0 22,832.5 

Aspen 6,380.3 3,350.6 1,865.9 11,596.8 

Basswood 0.0 601.9 0.0 601.9 

Mixed Hardwoods 23,113.4 19,532.0 2,126.8 44,772.1 

Pinc 0.0 611.9 0.0 611.9 

Mixed Softwoods 401.3 2,808.9 0.0 3,210.2 

TOTAL 132,219.5 114,964.7 14,947.4 262,131.6 
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TABLE 10: Total Volume Burned by Species and Use Class: Prairie 

(in cords) 

SPECIES - - - - - - - - - - - - USE CLASS - - - - - - - - - - - - TOTAL 

NAME MAJOR SUPPLEMENTAL PLEASURE ht HOME 

Oak 11,443.3 12,130.2 904.3 24,477.9 

B~h 3,260.8 5,947.7 1,208.7 10,417.2 

Ash 18,651.9 14,712.8 1,086.9 34,4.51.6 

Elm 17,669.3 10,712.9 1,469 . .5 29,851.7 

Maple 695.6 6,634.7 0.0 7,330.3 

Aspen 1,739.l 2,260.8 130.4 4,130.4 

Basswood 0.0 0.0 173.9 173.9 

Mixed Hardwoods 10,712.9 18,704.1 3,000.0 32,416.9 

Pine 0.0 313.0 .52.2 36.5.2 

Mixed Softwoods 0.0 947.8 0.0 947.8 

TOTAL 64,172.9 72,363.9 8,026.0 144,.562.7 

TABLE 11: Total Volume Burned by Species and Use Class: Metro 

(in cords) 

SPECIES - - - - - - - - - - - - USE CLASS - - - - - - - - - - - - TOTAL 
NAME MAJOR SUPPLE:MENTAL PLEASURE ht HOME 

Oak 9,702.0 65,835.4 23,942.3 99,479.6 

B~h 2,716.5 17,950.9 4,793.1 25,460 . .5 

Ash 0.0 4,393.7 446.4 4,840.l 

Elm 6,985.4 12,006.4 916.3 19,908.1 

Maple 0.0 13,745.1 305.4 14,0.50.S 

Aspen 0.0 1,080.8 3,195.4 4,276.2 

Baawood 0.0 0.0 469.9 469.9 

Mixed Hardwoods 0.0 9,797.8 8,200.1 17,997.8 

Pine 0.0 2,349.6 0.0 2,349.6 

Spruce/Fir 0.0 0.0 141.0 141.0 

Mixed Softwoods 0.0 3,759.3 822.4 4,581.7 

TOTAL 19,403.9 130,918.7 43,232.4 193,.55.5.0 
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TABLE 12: Total Cords Ptm:hased by Survey Unit and Use Class 

SURVEY - - - - - - - - - - - - USE CLASS - - - - - - - - - - - -
UNIT MAJOR SUPPLEMENTAL PLEASURE TOTAL 

Aspen-Birch 48,392.1 22,773.9 7,390.5 78,556.5 

Northern Pine 64,009.6 22,515.8 1,258.0 87,783.4 

Central Hardwoods 44,100.6 25,254.6 8,198.9 77,554.0 

Prairie 13,056.6 15,670.3 3.977.0 32,703.9 

Metro 19,013.9 62,880.6 23,898.6 105,793.l 

TOTAL 188,572.8 149,095.2 44,723.0 382,390.9 • 

• A total of 52,400 cords of the purchased wood is derived from industrial residues such as 
slabwood from sawmills. A total of 31,300 cords were used in first homes and 21,100 cords 
were used in second homes and outbuildings. 

TABLE 13: Total Volume Cut by Survey Unit and Use Class 

SURVEY - - - - - - - - - - - - USE CLASS - - - - - - - - - - - -
UNIT MAJOR SUPPLEMENT AL PLEASURE TOTAL 

Aspen-Birch 44,249.2 22,153.0 884.7 67,286.7 

Northern Pine 84,231.6 29,257.2 275.2 113,763.9 

Central Hardwoods 88,119.5 89,709.5 6,748.4 184,577.4 

Prairie 50,752.7 . 57,042.7 4,063.7 111,859.0 

Metro 25,588.6 68,114.7 19,297.0 113,000.2 

TOTAL 292,941.4 266,277.1 31,268.9 590,487.3 

TABLE 14: Total Cords Cut by Survey Unit and Type of Removal 

SURVEY LIVE STANDING DEAD TREES TOPS/LOGGING RURAL/AGRI RESIDENTIAL/URBAN 
UNIT TREES STAND/DOWN RESIDUES LAND CLEAR LAND CLEAR 

Aspen-Birch 23,983.4 30,682.5 4,663.0 7,577.8 379.9 

Northern Pine 31,770.8 50,856.7 4,505.7 26,207.9 422.9 

Central Hardwoods 11,335.4 137,846.6 3,671.6 22,078.3 9,645.3 

Prairie 12,658.5 60,577.4 0.0 31,462.8 7,160:3 

Metro 3,196.3 33,734.0 47.2 262.4 75,760.3 

TOTAL 82,944.3 313,697.1 12,887.6 87,589.2 93,368.7 
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TOTAL 
VOLUME 

67,286.7 

113,763.9 

184,577.2 

111,858.9 

113,000.2 

590,486.9 



TABLE lS: Total Cords Cut by Survey Unit and Land Ownership 

SURVBYUNIT PRIVATE STATE COUNTY FEDERAL 01llER TOTAL 

Aspen-Birch .53,039.2 4,167.8 3,6.53.7 6,426.1 0.0 67,286.7 

Northern Pine 107,047.4 3,399.7 3,316.8 0.0 0.0 113,763.9 

Central Hardwoods 177,385.9 3,082.0 4,109.4 0.0 0.0 184,.577.2 

Prairie 111,8.59.0 0.0 0.0 0.0 0.0 111,8.59.0 

Metro 107,486.1 0.0 5.51.4 0.0 4,962.7 113,000.2 

TOTAL .5.56,817. 7 10,649.5 11,631.2 6,426.1 4,962.7 .590,487.0 

TABLE 16: Type of Facilities Used by Use Cass: Statewide 

- - - - - - - - - - - - USE CLASS - - - - - - - - - - - -
FACil.JI'Y MAJOR SUPPLEMENTAL PLEASURE TOTAL 

Stove 36,911 93,408 22,266 1S2,.58S 

Regular Fi.replace 3,657 .56,439 100,.566 160,662 

Modified Fi.replace 6,29.5 37,2.55 4.5,.597 89,147 

Furnace 31,.573 12,974 2,372 46,919 

Stove/Regular Fi.replace 1,1.52 6,609 1,369 9,130 

Stove/Modified Fi.replace 0 2348 366 2,714 

Stove/Furnace 3,744 6,240 0 9,984 

Fi.replace/Furnace 732 1,396 0 2,128 

Unknown 1,003 2,714 0 3,717 

TOTAL 85,067 219,383 172,.536 476,986 
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TABLE 22: Nwnber of Households Planning to Install Facilities 

- - - - - - - - - - - - USE CLASS - - - - - - - - - - - -
FACD.n"Y MAJOR SUPPLEMENTAL PLEASURE TOTAL 

Stove 5,637 9,687 4,077 19,401 

Regular Fireplace 0 2,732 3,107 5,839 

Modified Fireplace 786 9,060 4,69.5 14,541 

Furnace 2,732 1,12.5 0 3,857 

Stove/Regular Fireplace 366 759 0 1,12.5 

Stove/Modified Fireplace 0 2,348 0 2,348 

Stove/Furnace 393 366 0 7.59 

Fbeplace/Fumace 366 1,003 0 1,369 

TOTAL 10,280 27,080 11,879 49,239 

TABLE 23: Households Planning to Install by Use Class: Aspen-Birch 

- - - - - - - - - - - - USE CLASS - - - - - - - - - - - -
FACILITY MAJOR SUPPLEMENTAL PLEASURE TOTAL 

Stove 2197 732 0 2929 

Regular Fireplace 0 0 366 366 

Modified Fireplace 0 366 0 366 

Furnace 0 732 0 732 

Stove/Regular Fireplace 366 366 0 732 

Stove/Furnace 0 366 0 366 

Fbeplace/Funiace 366 0 0 366 

TOTAL 2929 2562 366 .5857 

TABLE 24: Households Planning to Install by Use Class: Northeni Pine 

- - - - - - - - - - - - USE CLASS - - - - - - - - - - - -
FACILITY MAJOR SUPPLEMENTAL PLEASURE TOTAL 

Stove 1572 0 0 1572 

Regular Fireplace 0 0 393 393 

Modified Fireplace 786 786 0 1572 

Funiace 0 393 0 393 

Stove/Regular Fireplace 0 393 0 393 

Stove/Furnace 393 0 0 393 

TOTAL 2751 1572 393 4716 
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TABLE~: Households Planning to Install by Use Oass: Central Hardwoods 

- - - - - - - - - - - - USE CLASS - - - - - - - - - - - -
FAClLITY MAJOR SUPPLEMENTAL PLEASURE TOTAL 

Stove 1003 4013 0 5016 

Regular Fireplace 0 1003 0 1003 

Furnace 1003 0 0 1003 

Fiieplace/Fumace 0 1003 0 1003 

TOTAL 2006 6019 0 8~ 

TABLE 26: Households Planning to Install by Use Oass: Prairie 

- - - - - - - - - - - - USE CLASS - - - - - - - - - - - -
FACil.,ITY MAJOR SUPPLEMENTAL PLEASURE TOTAL 

Stove 865 2594 1729 -'188 

Regular Fireplace 0 1729 0 1729 

Modified Fireplace 0 865 0 865 

Furnace 1729 0 0 1729 

TOTAL 2594 5188 1729 9511 

TABLE 27: Households Planning to Install by Use Oass: Metro 

- - - - - - - - - - - - USE CLASS - - - - - - - - - - - -
FACil.,ITY MAJOR SUPPLEMENTAL PLEASURE TOTAL 

Stove 0 2,348 2348 4,696 

Regular Fireplace 0 0 2348 2,348 

Modified Fireplace 0 7,043 4695 11,738 

Stove/Modified Fireplace 0 2,348 0 2348 

TOTAL 0 11,739 9391 21,130 
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